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After passage ofa 1997 law that required regular testing of water
at statg beaches, offieials quickly found ali was not well inﬁur.f
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Beach Postings

San Diego Los Angeles

1999 97 109

2000 274 325

2001 187 263




Beach Closures

San Diego Los Angeles Orange

32 6 21

47 6 40

58 51




Posted Days

San Diego Los Angeles

617 406
2,450 1,150

855 1,204




Waterborne Diseases of Concern in the United States
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" Cholera (Vibrio cholerae) S _ e
~Shigillosis (Shigella spp.) _'
Salmonellosis (Salmonella spp.) -
Typh0|d fever (Salmonella typhl)




Indicator Organisms

Reliable indicator of the probable
presence of pathogens

Indicator concentrations significantly
greater than pathogen concentrations

Methods of indicator identification are
simple

Estimation of indicator concentration is
simple




Ambient Water Quality Standards for Marine
and Fresh Waters Used for Full Contact
Recreation, MPN/100 mL

Total Coliforms
Single sample
Geometric mean

Fecal Coliforms
Single sample
Geometric mean

Enterococcus spp.
Single sample
Geometric mean




Reliability of Indicators

Resident soil populations have been found

Indicator organisms have been shown to

grow and reproduce in plants
Survival times in water are not always greater

than pathogens
Indicators are not a good model for viruses or

protozoans

Carrolton, GA 1987:. 13,000 cases of
Cryptosporidiosis - no coliform violations

Milwaukee, WI 1993: 403,000 cases of
Cryptosporidiosis - no coliform violations




Does indicator monitoring protect the
health of recreational water users?

Develop pathogen monitoring capability using
molecular techniques (polymerase chain
reaction or PCR)

Conduct baseline studies that included parks,
residential lawns, roofs, and drains

Conduct field studies of dry and wet weather
flows in urban drains

Conduct field studies of storm runoff from
highway facilities




Pathogens Monitored

Adenovirus

Enterovirus

Hepatitis A

Rotavirus

E. coli ETEC

E. coli O157:H7

Shigella spp.
Salmonella spp.

Staphylococcus
aureus

Cryptosporidim
parvum
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Adenovirus

Camino Park Barranca drain

Davis (park) paved

Davis (residence) soll

Encinitas (Moonlight) drain

Sacramento drain

San Diego (Del Mar) drain

Culver/405 (Orange Co) drain




Enterovirus
San Diego (La Jolla) drain dry

Hepatitis A No positives

Rotavirus No Positives

E. coll ETEC

El Camino/78 drain wet
Filmore/210 BMP wet
Malibu Creek drain dry

Montiel/lI5 drain wet




E. coli O157:H7 No Positives

Shigella spp. No Positives

Salmonella spp.
Malibu creek drain dry

San Diego (residence) paved dry

Encinitas/ | 5 drain dry
June Way/Hwy 60 BMP wet
Malibu Creek/10" drain dry
Malibu Creek/10~

Malibu Creek/10" drain dry
Malibu Creek/10" drain dry
Rincon/210 BMP

drain dry




Staphylococcus aureus

Davis (park) soll
San Diego (residence) paved

Giardia lamblia
Davis (park) soll

Cryptosporidium parvum

San Diego (Del Mar)  drain




Conclusions

Pathogens are in the urban environment

We are about as likely to come in contact
with pathogens at the park as in urban
drainage

Coliforms, fecal coliforms, and Enterococcus
are not satisfactory indicators of
contamination in the urban environment

Quantitative PCR methods development
IS highly desirable




